The effects of mitochondrial complex I blockade on ATP and permeability in rat pulmonary microvascular endothelial cells in culture (PMVEC) are overcome by coenzyme Q1 (CoQ1).
In isolated rat lung perfused with a physiological saline solution (5.5mM glucose), complex I inhibitors decrease lung tissue ATP and increase endothelial permeability (Kf), effects that are overcome using an amphipathic quinone (CoQ1) [Free Radic. Biol. Med.65:1455-1463; 2013]. To address the microvascular endothelial contribution to these intact lung responses, rat pulmonary microvascular endothelial cells in culture (PMVEC) were treated with the complex I inhibitor rotenone and ATP levels and cell monolayer permeability (PS) were measured. There were no detectable effects on ATP or permeability in experimental medium that, like the lung perfusate, contained 5.5mM glucose. To unmask a potential mitochondrial contribution, the glucose concentration was lowered to 0.2mM. Under these conditions, rotenone decreased ATP from 18.4±1.6 (mean±SEM) to 4.6±0.8nmol/mg protein, depolarized the mitochondrial membrane potential (Δψm) from -129.0±3.7 (mean±SEM) to -92.8±5.5mV, and decreased O2 consumption from 2.0±0.1 (mean±SEM) to 0.3±0.1nmol/min/mg protein. Rotenone also increased PMVEC monolayer permeability (reported as PS in nl/min) to FITC-dextran (~40kDa) continually over a 6 h time course. When CoQ1 was present with rotenone, normal ATP (17.4±1.4nmol/mg protein), O2 consumption (1.5±0.1nmol/min/mg protein), Δψm (-125.2±3.3mV), and permeability (PS) were maintained. Protective effects of CoQ1 on rotenone-induced changes in ATP, O2 consumption rate, Δψm, and permeability were blocked by dicumarol or antimycin A, inhibitors of the quinone-mediated cytosol-mitochondria electron shuttle [Free Radic. Biol. Med.65:1455-1463; 2013]. Key rotenone effects without and with CoQ1 were qualitatively reproduced using the alternative complex I inhibitor, piericidin A. We conclude that, as in the intact lung, PMVEC ATP supply is linked to the permeability response to complex I inhibitors. In contrast to the intact lung, the association in PMVEC was revealed only after decreasing the glucose concentration in the experimental medium from 5.5 to 0.2mM.